The production and storage of explosives has resulted in the environmental accumulation of 2,4,6-trinitrotoluene (TNT). The biotransformation products of the nitroaromatic compound TNT and metabolites in mammalian cells in culture and their cytotoxicity are studied. We report after our analysis by reverse phase high performance liquid chromatography (HPLC) that the most prevalent biotransformation product of TNT in the NGJ08 neuroblastoma cells is primarily monoamino-dinitrotoluene (2Am-DNT). It causes toxic effects based on trypan blue exclusion and LDH-release colorimetric assays.
INTRODUCTION
2,4,6-Trinitrotoluene (TNT)d and its known nitroaromatic metabolites, 2-amino-4,6-dinitrotoluene (2Am-DNT); 2,4-dinitrotoluene (DNT); 4-nitrotoluene (NT); and toluene are environmental pollutants and are of potential health concerns. TNT is used extensively in making explosives. 2,4-DNT is used in production of polyurethane foams. Significant amounts of these aromatic compounds are dumped into the soil in many areas of the United States and other parts of the world. Due to continuous leaching, these compounds also contaminate ground water. A few studies have been conducted on the toxicity of TNT and 2,4-DNT on prokaryotic cells [1] , but the knowledge about their effects on mammalian cells remain limited. Very little, if any, information is available regarding toxicity of the most prevalent metabolite of 2Am-DNT. Since we are exposed to these compounds, it was intriguing to investigate the toxicity of these compounds on mammalian cell lines such as NG108 neuroblastoma cell line. It was also of interest to analyze the principle biotransformation product of TNT in mammalian cells in order to understand whether TNT or its metabolite(s) cause toxicity.
a To whom all correspondence should be addressed: Dr. S.K. Dutta (105) were grown on the 96-well plate at 370C in a 5 percent purified CO2 incubator overnight. Medium was replaced the next day with fresh medium containing 100 ppm of TNT, 2Am-DNT, DNT, and 4-NT in different wells. After seven hours, the plate was taken out and 50 p1 of 1 M acetic acid solution was added to each well, and the absorbance was recorded at 490 nm. The LDH estimate was done using the formula above.
RESULTS
Initial exposure to 1, 10, 100, and 1000 ppm of TNT at 7, 18, and 48 hours indicated that 100 ppm of TNT 
DISCUSSION
Understanding cytotoxicity of cells with environmental pollutants is an essential step to develop strategies for bioremediation. It was important to find out the stable metabolite of these toxic compounds. We have demonstrated that TNT, in mammalian NG 108 cells, metabolizes to 2Am-DNT, which was the most stable metabolite of TNT in cells. The other metabolites such as 2,4-DNT and 4-NT were also cytotoxic as shown by two cytotoxicity assays, but these were not produced in the neuroblastoma cells. 2Am-DNT was also found to be the most cytotoxic in comparison to other nitroaromatic compounds using both tests. Our results showed that a small amount, such as 100 ppm of these compounds would cause considerable cytotoxicity. Recently, [4] , it has been reported that the urinary metabolites of TNT treated Fischer 344 rats were mutagenic in bacteria. It will be of interest and of great importance to public health to find out the chemical nature of those TNT metabolites and their toxicity and mutagenicity in mammalian cells.
